The anterior cingulate cortex (ACC) is involved in the affective and motivational aspect of pain perception. Behavioral studies show a decreased avoidance behavior to noxious stimuli without change in mechanical threshold after stimulation of the ACC. However, as part of the neural circuitry of behavioral reflexes, there is no evidence demonstrating that ACC stimulation alters dorsal horn neuronal responses. We hypothesize that ACC stimulation has two phases: a short-term phase in which stimulation elicits antinociception, and a long-term phase that follows stimulation to change the affective response to noxious input. To begin testing this hypothesis, the purpose of the present study was to examine the response of spinal cord dorsal horn neurons during stimulation of the ACC. 
We hypothesize that the ACC stimulation has two phases: a short-term phase in which stimulation elicits antinociception; and a long-term phase that follows stimulation to change the affective response to noxious input. The purpose of this study was to examine the response of spinal cord dorsal horn neurons during stimulation of the anterior cingulate cortex in the shortterm phase. Preliminary results have previously been reported (Peng et al.2004 ).
Materials and Methods
Twenty-four male Sprague-Dawley rats (300 -350 g) were used in this study. 
Animal Preparation
Animals were anesthetized using sodium pentobarbital (50 mg/kg, i.p.). As described previously (Peng et al.2003) , the spinal cord was exposed by performing a 3-4 cm laminectomy over the lumbosacral enlargement. A cannula was inserted in the trachea for artificial respiration.
The anesthesia and paralysis of musculature was maintained by intravenous administration of a mixture of 50 mg of sodium pentobarbital and 5 mg of pancuronium bromide in 44 ml of 0.9 % saline at a rate of 0.04 ml per minute. The pupillary reflex was monitored periodically to ensure proper depth of anesthesia. The spinal cord was immobilized in a stereotaxic frame and covered with mineral oil. The end tidal CO 2 was maintained at around 30 mm Hg and body temperature was maintained at 37°C using a feedback controlled heating pad and rectal thermal sensor probe.
Data Acquisition
A 10-12 M tungsten microelectrode (FHS, Brunswick, ME) was used for electrophysiological recordings in the L5 and L6 region of the spinal cord dorsal horn. Spinal dorsal horn neurons were initially searched by applying mechanical stimulation to the plantar region of the hindpaw. Responses to intensity-coded mechanical (brush, pressure, and pinch) stimulation within the receptive field of the dorsal horn neuron were recorded using SPIKE2 computer software program (CED, UK).
Measurement of Mechanical Stimulation Responses:
Following the identification of a differentiable cell, three mechanical stimuli of increasing intensity (brush, pressure, and pinch)
were applied to the receptive field. Each stimulus was applied once for 10 sec with an interstimulus interval of 20 sec. The response to each mechanical stimulus was measured as the number of action potentials per second. Wide dynamic range (WDR) spinal dorsal horn neurons were selected for this study (Chung et al.1986 ). Fig. 2A) .
Data Analysis
The stored digital record of unit activity was retrieved and analyzed off-line.
For single neuron recordings, responses to mechanical stimuli applied to the receptive field for 10 sec with or without ACC stimulation were calculated. Statistical significance was tested using an ANOVA followed by post hoc tests (Tukey HSD) for significant change (STATISTICA, StatSoft, OK). A change was judged significant if p<0.05. All values are presented as mean ± SEM.
Results
Fifty-eight wide dynamic range spinal dorsal horn neurons from 24 animals were recorded in response to graded mechanical stimulation (brush, pressure, and pinch) at their respective receptive fields, while stepwise electrical stimuli (300 Hz, 0.1 ms, at 10, 20, and 30V) were applied in the ACC. Among them, 43 spinal dorsal horn neurons from 23 rats were tested for ipsilateral ACC stimulation, and 15 spinal dorsal horn neurons from 14 rats were tested for contralateral ACC stimulation. From these 24 rats, 10 rats were used for ipsilateral ACC stimulation only, 13 rats were used for both ipsi-and contra-lateral ACC stimulation, and one rat was used for contralateral ACC stimulation. The depth from which dorsal horn neurons were recorded was 520±35 µm. The responses of a representative spinal dorsal horn neuron to brush, pressure, and pinch, while either ipsilateral or contralateral electrical ACC stimuli were delivered, are shown in Figure 1 . 
